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Summary

This waver introduces the srenaration of
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the Mossbauer Source H)Sb by irradiating
natural Sn metal with 22Mev k-particles from

cyclotron using (u,xn) reaction, x<l.
0
Sfter ]1/Sb was

electronlating,

emically scparated from

Te, diffusion and chemical

Ie}

for making H/’b(Sb) and

e
20

srocedure
110,
s

7,.'OT us

0
2v7
277

gasuren

wosoukuer source, regpectively, The
self-

the

"
made Moss-

=

ment wac peformed on &

bauer znectrometer., Moreover, narabola-

Lornntulan least souare fits were used to ana-
lyze Mos
doubl: iine in couiceration of
eolit of
isomer shifts
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sbauer spectra both in single line and
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quacdrusloe
0.50(2)mm/s for absorber unOﬂ. The
-1.79(6)mm/s and O. 097(70)
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results that the chemical vrocess

separating Sb, the di-

temnerature 53 1590 (2=0 .35Tm, Tm is

temverature) and temnerature-keeping
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mage sed by ion irradiation,
of ¢oming atoms in the lattice and
observed snd the dy-
namics of the defect and impurity atoms can be
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ion-imnlantation is the most

in ¢ifferent temverature as well.

nas been vroved that the radioactive

effective methed
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The impurity ions implanted play both the pro-
jectiles which cause lattice damage and the

The
active ions

nrobe. reguirement for the dose of radio-

therefore, can be considerably

reduced, wi h 119msn, 1190, anc 5700, for
several hundred nano curie

instance, activeti-

es are only needed. Under the condition of

low dose imvlantation the overlan of cascade
the

study of individual cascade turns out to be

collision can be neglected, therefore,
»ossible,
the how

" A
suitable radiocactive Mossbauer nuclide as an

Now oroblem is to search for a

implanted source., Vith large recoilfree fra-

ction, high extraction efficiency for isotope
well as short life-time
venting sevparator from contamination are

119Sb’ 119mSn

sevarator as for pre-

necessary to the source. The

77 Q E
133v¢, 12%1¢, 27co, and 83kr sources (1-4)
are widely used, especially 1195b is adopted

Aarhus in Denmark and Univer-
in the Netherlands, it is
produced by reaction of (d,n), (d, Zn)(E) and
(7,%1).¢®) the ""%b with the heli-life of 38h
to 119m In
room temperature it has a reasonable recoil-

by university of
sity of Gronigen

cecay: Sn by electron capture.

free fraction both in metal and semiconductor.
Thi

Mossbauer source of Sb(Sb) and Sb O3

paper introduces the preparation of the

119Te isomer (4.7d) was produced by irra-
diating natural Sn metal with 3%2Mev ol-parti-
cles from cyclotron of Shanghai Institute of
Nuclear Research. After 1195b was chemically
separated from Te, the electroplating, diffu-
sion and chemical processing were used to make
these Mgssbauer sources, respectively, and the
quality of them wae 2xamined by ¥-ray spectra
and Mgssbauer spectra.
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Preparation

A piece of natural 5n(99.999%) was rol-
led to a flat disk and molten on the surface
of a silver plate at about 250°C. The thick-
ness of the Sn target was about ZOOmg/cm2
which was kept by cutting the extra part using
lathe. The target was irradiated with 32Mev o -
particles with water cooling. The beam current
was SMA and the total dose was 100MAh, Ixceot

121Te the main

for 117Te and long life-time
product was 1197, Figure 1(a) shows tywvical
¥-ray spectra detected by 351(Li) detector be-
fore chemical separation.

The H9Te oroduced by irradiating natural
Sn metal contained both 11987, (T+=16h) and
119mTe(q.’?d). They decay to H9Sb through
11E§Te91£9.1195b and 11%2Te 2C 119,
resvectively, Therefore Te has to be first
senarated from the target, then 5b was senara-

ted from Te.

The irradiated Sn target was sevarated
from the Ag »late by dissolving it in concen-
trated hot HCl, A black residue which carries
H9Te was deonosited., The Te was extracted
from the residue with concentrated HNOz(B
drops)+1ml HCl in which 5mg Te carrier(99.999
%) was added. Some concentrated HCl was added
to remove HNO3 by fuming. The elemental Te
was precipitated from 4N HCl with 802 gas,
then evavorationg the liquid in a water bath
at < 100°C
was reveated several times in order to reduce
the
38-h 19y activity was extracted from the

for 40 minutes. The Te precipitation

the contamination with Sn. After L days,
purified Te using the same vnrocess as mention-
ed above excent that 3mg Sb carrier was added

in stead of Te cearruer. When Te reduced with

SO2 gas was extracted the liquid was evapora-
ted by infrared h-nating to a suitable volume

for use., Figure 1(b) shows the Y-ray spectrum
The

remaining Te can be sevarated for 119Sn after

underwent above chemical senaration.

another 4 days growth.

To wrenare the Mgssbauer source Sb{Sb),
the nurified Sb powder (99.999%) was molten
on a covnver bath in dzpth of O0.,2mm in H2
atmosvhere,
bath,
electroplated was Smm in diameter, Electro-

then mounted in the electroplated

the ole

ctrolyte was 8% HQSOA, the area

631

2lating lasted ten hours current of 20mh

e]

a2
and at temverature of 5077, The electroslated
semple was annesgled in HP atmosshere at tem-
nerature of 5350C in 30 &inutos, then cooled
down slowly.
source szoa,
wvere taken

For rrewaring the Mgssbauer
several drons of ,:’SbCl3 solution
from the second time rewnzrated zolution,
After drying several ml H?O was added, them
heating «nd seyorating by‘cintrifuge, the
white SbZO3 wag orecivited from HEO and THMOH
onto
it
drying it by infrared lemn,
1173b203.

solution, Finelly the SbZO: vas removed

a

cheet of filter w»naoner through rinsing
several times and

il
ve got the Mozssbauer sourcec of

Exnwrimented Recults ond Disccucsion

a

1
The Mossbauer snecira were measured by
B ‘,” .
self-made Mossbaouer snectrometor with conutant

scceleration, The HeIl(Tl) =cintillator was

used to detect the Y-rays, 2 cheet of pd film
with thicknesc of O.0Lmm was inserted between

source cond absorber to recuce the 25,3Kev
cheracteristic yroys of On aotoms. Figure 2
shows the Mgssbauer snectra of H(;A.»‘j’b(;”ﬁb)
H93b205. The isomer chiftr, linewidths and
Te
vere obtained by leact souare fitting of

and

relative trensmission chowedin Teoble They
Lorentzian lines., The 2bsorber 5n0., with a
snlitting of 0.5(2)mm/s(6)
srectra were not only fitted

small guadrurole
was used. S50 the
with single line but also double line taking
into account this snlitting.

Table 1 also shows the results obtained
by using Ca ]195n02 source which was imvorted
from Radiochemical/centre ingland mershom,
The result pointed out that the linewidths of
the 1'95b(5b) and ' 7sp
that of Ca®nO., and the transmisstion rate for
H9Sb(Sb) is farger than that of CaSnOB,
although the Debye temverature (210°C) of 5b
(5b)(7) is less than the values of Ca”gms.n()5

It was also confirmed that the chemical pro-

2O3 are narrovier than

cess we used is suitable for separating Sb
from Y-ray spectra of figure 1, After chimical
procedure the intensity of the characteristic
X-ray of Sb at .energy of 26.4Kev was greatly

reduced, apvarently there was no Te chara-

cteristic X-ray avnpeared in source of
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ca! 1950 0. 25.3 Kev
From the higher transmission rate for J 26.4 Kev
119"b(gb), it oroves that the diffusion tem- 7 l (a)
verature of 535°C (Td=0.85Mm, Tm is melting 258 Kel
temverature) and temperature-keening time are . f" 2T.5Xev

adeocuate, too. I i f £ '

Table 1. Hyperfine varameters from
i &)
least-sqares fits to Mossbauer ¥ ()

spectra of 119Sb(sb), M1 0_
NPMerg .

and Ca

MOssbauer 1195 a0} 1198b..0, loa’ 1 9Msno. R S R 4 S

sources e 2 B

1linevidtn(s)| 0.87(3) | 0.69(8) [ 0.99(5) o (c)
(mm/s) (d)] 0.77(4) | 0.82(3) [ 0.90(4) (
T.5.(mm/s) [ =1.79(6) | 0.097(70)] O

Transmission 9.3 .08 6.2
rate (?;() ot Seeene” It
1 | 1 1
550 600 650 700
Reference CHANSLS

ig 1. pulse height spectra: (a);(b)-
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